
AD-A260 930

ELECTU

SFEB18 1993Uv C 0

U.S. ARMY ADVANCED
CONSTRUCTION TECHNOLOGY

FELLOWSHIP PROGRAM

FINAL REPORT
to the

ARMY RESEARCH OFFICE
on

GRANT NO. DAAL03-86-G-0188

Advanced Construction Technology Center
University of Illinois at Urbana-Champaign

Urbana, Illinois

November 16, 1992

93-03046.•\



MASTER COPY KEEP THIS COPY FOR REPRODUCTION PURPOSES

I Form AporovedREPORT DOCUMENTATION PAGE j MB No. 0704-0188

P.joli, .eoMing ofurden f~f t~i 'CrIedton of .n$ormyatio, Ili esimuated to average I 'Out oqr AiOt~dIudq tre time tar re..ewlr" instrucitoni. s.arcmngn existing data worce%
gatnqtff~t'qand "I aintaining the data nedd an'd ct'o..ttalqn and relewftqeti trie collection of information $end comnments regarc~qlingitsouirde estimiate Or anyotrier isoCWt )t !'.S
coisiection ')t information. mneiuainq suqqgestions for reducing t~ts ourieft to wasninqton meaaaquaryers Semscem. Direictorate for in~formation Coestio"i and 'egorts. I215 jWietron
Oaistm qr,-ov. Suite 1204, A rfitqtoft. v A 22202-A 302. ald to ImeOC"ice$manaqremet and Budget. Pacefwort Reduction Prolet(0704.01111).Waslti-nqtirit. CC .0501.

1. AGENCY USE ONLY (Leave blank) 12. REPORT DATE 13. REPORT TYPE AND DATES COVERED

I November 16, 1992 Final Report - 01 OCT 86 to 30 SEP 92
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
U.S. Army Advanced Construction Technology Center Fellow- DAALO3-86-G-0188
ship Program - Final Report to the Army Research Office

6. AUTHOR(S)

Joseph P. Murtha

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) S. PERFORMING ORGANIZATION
University of Illinois REPORT NUMBER
Department of Civil Engineering
205 N. Mathews
Urbana, IL 61801

9. SPONSORING /MONITORING AGENCY NAME(S) AND ADORESS(ES) 10. SPONSORING/ MONITORING

U. S. Army Research Office AGENCY REPORT NUMBER

P. 0. Box 12211
Research Triangle Park, NC 27709-2211 o 24O.I 7

11. SUPPLEMENTARY NOTES

The view, opinions and/or findings contained in this report are those of the
author(s) and should not be construed as an official Department of the Army
position, policyl, or decision, unless so designated by other documentation.

12a. DISTRIBUTION/I AVAILABILITY STATEMENT 12&. DISTRIBUTION CODE

Approved for public release; distribution unlimited.

13. ABSTRACT (Maximum 200 worft)

This is a report of the Fellowship Program conducted by the University of Illinois
Advanced Construction Technology Center. The program was in effect from
October 1, 1986 to September 30, 1992. During that time, thirty-five American
graduate students were appointed to the program and designated U.S. Army Advanced
Construction Technology Fellows. These fellows participated in the Research
Program of the Center, while completing their graduate studies.

14. SUBJECT TERMS 15. NUMBER OF PAGES

Graduate Fellowships, Advanced Construction Technology 16_PIC0CD

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABST-RACT
OF REPORT j OF THIS PAGE J OF ABSTRACT

UNCLASSIFIED I UNCLASSIFIED I UNCLASSIFIED ___________

NSN 7540-01-280-5500 Staridard Form 298 (Rev 2-89)
preiurt'aed tow ANSI $td Z39-16291-102



INTRODUCTION

This is a report of the Fellowship Program conducted by the University of Illinois
Advanced Construction Technology Center. The program was conducted in accordance with
the provisions of the Army Research Office Grant No. DAAL03-86-G-0188, Proposal No.
24607-E-G-UIF; Advanced Construction Technology Center. The grant was effective from
October 1, 1986 to September 30, 1992. During that period, select American graduate
students were appointed to the program and designated U.S. Army Advanced Construction
Technology Fellows. These Fellows participated in the program of the Advanced
Construction Technology Center, a center of excellence established under Grant Nos.
DAAL03-87-K-0006 and DAAL03-86-G-0186. The Research Program of the Center
consisted of twenty-eight projects grouped into five thrust areas. Each of the Fellows was
assigned to work with one of the projects in the Center. The thrust areas in which the
Fellows worked are as follows:

Nondestructive Evaluation Technologies for Constructed Works
Construction Site Metrology
New Materials and Material Technologies for Construction
Computer-Aided Construction
Special Technologies

The important results from the research in these thrust areas have been reported
separately.

LIST OF PARTICIPATING SCIENTIFIC PERSONNEL (Fellows)

Name Department Degree Year

Anderson, Michael Ceramics MS 1989
Biggar, John Architecture MS 1989
Bills, Richard E. ECE MS 1988

PhD 1991
Breslin, John CE MS 1989
Carson, Robert T. Mat. Sci. MS 1990
Davison, William W. Ceramics PhD 1989
Eckhoff, Mark CE MS 1988 ACcesion For

Elam, Steve CE PhD 1988 NTIS CRA&M
Epperson, Gary CE MS 1989 OTIC TAB

Fancher, Nannette CE MS 1989 Unannounced

PhD 1993* JUJtificaton

Friedrich, James ECE MS 1991
By
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Geisler, Wilson S. CE MS 1990
Genis, Patrick ECE MS 1988

PhD 1990
Gilbert, Robert CE MS 1988
Goodin, Anthony CE MS 1988
Gustafson, Bradley K. MIE MS 1987
Hebner, Gregory A. ECE PhD 1987
Hendron, Michael A. CE PhD 1993*
Koestner-Norvell, Wendy MIE MS 1989
Larson, Gregg E. CE MS 1988

PhD 1993*
Lew, Michael S. ECE MS 1990

PhD 1992*
Mast, Jeffrey ECE MS 1989

PhD 1992*
McKinley, Philip K. Comp. Sci. PhD 1989
Miller, James P. MIE MS 1988
Murphy, Craig* Comp. Sci.
Nygaard, Russell A. CE MS 1989
Rienhart, Thomas CE MS 1991
Sieczkowski, William F. CE MS 1989
Thompson, James B. MIE PhD 1990
Touse-Schunkwiler, Sara Ceramics MS 1989
Twardock, Robert CE MS 1988
Wagner, Robert L. ECE MS 1991
Wavering, Matthew MIE MS 1989
Yannakakis, Elias J. ECE MS 1989
Zehrt, William H. CE MS 1987
* Expected completion date

** resigned Fellowship

LIST OF PUBLICATIONS

THESES:

ANDERSON, M.W. Incorporating the sol-gel process into the manufacture of lightweight
fly ash building material. M.S thesis, G.P. Wirtz, advisor (1989).

BILLS, R.E. An advanced lidar data acquisition system. M.S. thesis, C.S. Gardner, advisor
(1988).
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BILLS, R.E. Ion and sodium doppler/temperature lidar studies of the upper mesosphere.
Ph.D. thesis, C.S. Gardner, advisor (1991).

CARSON, R.T. Microchemical and electrochemical characterization of ion plated titanium
nitride, M.S. thesis, J.M. Rigsbee, advisor (1990).

DAVISON, W.W. Processing and phase stability of metal carboxylate derived barium-
yttrium-copper oxide thin films. Ph.D. thesis, R.C. Buchanan, advisor (1990).

ELAM, S.L. Knowledge based approach to checking designs for conformance with

standards. Ph.D. thesis, L.A. Lopez, advisor (1988).

EPPERSON, G.S. NDE of masonry buildings. M.S. thesis, D.P. Abrams, advisor (1989).

FANCHER, N. Stress wave scattering in concrete: An investigation through simple finite
element models. Ph.D. thesis, J.P. Murtha, advisor (1993*).

FRIEDRICH, J.A. Multiple scattering by spheres for effective permittivity calculations.
M.S. thesis, W.C. Chew, advisor (1991).

GENIS, P.C. Construction of a system to produce negative hydrogen ions. M.S. thesis, J.T.
Verdeyen, advisor (1986).

GENIS, P.C. Application of electroabsorption in a semicodductor laser for electromagnetic
field sensing. Ph.D. thesis, J.T. Verdeyen, advisor (1991).

GUSTAFSON, B.K. Development of localized planner for Al-based robot task planning
system. M.S. thesis, S.C-Y. Lu, advisor, (1986).

HEBNER, G.A. Measurement of the electron radiation temperature and electror density
in parallel plate radio frequency discharges. Ph.D. thesis, J.T. Verdeyen, advisor
(1987).

HENDRON, M.A. Behavior and analysis of large-scale model soil nailed retaining walls
in sand. Ph.D. thesis, J.H. Long, advisor (1993*).

LARSON, G.E. Computer modeling of tied-back walls. Ph.D. thesis, J.H. Long, advisor
(1993*).

LEW, M.S. Hierarchical techniques in stereo matching. M.S. thesis, T.S. Huang, advisor
(1990).

3



LEW, M.S. Learning and feature selection in stereo matching. Ph.D. thesis, T.S. Huang,
advisor (1992*).

MAST, J.E. Subsurface holographic imaging with ground penetrating radar. M.S. thesis,
H. Lee, advisor (1989).

MAST, J.E. Pulse-echo techniques for nondestructive evaluation with applications in
advanced construction. Ph.D. thesis, H. Lee, advisor (1992*).

MCKINLEY, P.K. Group communication in bus-based computer networks. Ph.D. thesis,
J.W-S. Liu, advisor (1989).

MILLER, J.P. Investigation of a compound parabolic concentrator light panel. M.S. thesis,
T. Newell, advisor (1989).

NORVELL, W.E. The study of mechanical and thermal deformation using multi-
dimensional optical nondestructive testing methods. M.S. thesis, J. Mazumder,
advisor (1990).

SIECZKOWSKI, W.F. Soil nailing - in situ soil reinforcement. M.S. thesis, J.H. Long,
advisor (1989).

THOMPSON, J.B. Design evolution management: A design methodology for representing
and utilizing design rationale. Ph.D. thesis, S.C-Y. Lu, advisor (1990).

TOUSE, S.A. Microstructural characterization of DSP pastes. M.S. thesis, J.F. Young,
advisor (1989).

WAGNER, R.L. Multiple scattering by square dielectric cylinders and three-dimensional
finite-difference time-domain modeling of a subsurface interface radar system. M.S.
thesis, W.C. Chew, advisor (1991).

WAVERING, M.D. A flexible manufacturing systems approach for integrated automation
of building construction. M.S. thesis, S.G. Kapoor, advisor (1989).

YANNAKAKIS, E.J. Computer modeling of impulse radar using the finite difference
method. M.S. thesis, W.C. Chew, advisor (1989).
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OTHER PUBLICATIONS:

GARRETT, JR., J.H., J. BASTEN, and J. BRESLIN. An object-oriented environment for
representing building design and construction data. Advanced Construction
Technology Center, ACTC Document #89-37-04.

GARRETT1, JR., J.H., J. BASTEN, J. BRESLIN, and T. ANDERSON. An object-oriented
model for building design and construction. Computer Utilization in Structural
Engineering, Proc. 1989 American Society of Civil Engineers Conference (James K.
Nelson, ed.) 332-341 (1989).

CARSON, R.T., J.H. GIVENS, H.S. SAVAGE, Y.W. LEE, J.M. RIGSBEE, and WJ.
CROISANT. Reactively ion plated TiN: Effects of RF power density on the
structure and electrochemical properties. Thin Solid Films, 204, 285-296 (1991).

CARSON, R.T., H.S. SAVAGE, and J.M. RIGSBEE. PVD fabrication of nanocrystalline
composite materials. Processing and Fabrication of Advanced Materials for High
Temperature Applications (V.A. Ravi and T.S. Srivatsan, eds.) The Minerals, Metals
and Materials Society, 361-375 (1992).

CARSON, R.T., J.H. GIVENS, H.S. SAVAGE, Y.W. LEE, W.J. CROISANT, and J.M.
RIGSBEE. Effects of oxygen on the electrical and electrochemical properties of ion
plated titanium nitride. Materials Letters 14, 313-317 (1992).

DAVISON, W.W., W.G. SHYU, and R.C. BUCHANAN. High T, superconducting films
from metallororganic precursors. Materials Research Society Symposium Proc., 99,
289-292 (1988).

DAVISON, W.W. and R.C. BUCHANAN. Microstructure and phase stability of metal
carboxylate-derived Ba2YCO,.. thin films. Ceramic Transactions, 13
Superconductivity and Ceramic Superconductors (K.M. Nair and E.A. Giess, eds.)
American Ceramic Society, 565-578 (1990).

DAVISON, W.W., S.G. SHYU, R.D. ROSEMAN, and R.C. BUCHANAN. Metal oxide
films from carboxylate precursors. Better Ceramics Through Chemistry, III; Proc.
Materials Research Society Symposium, 121 797-802 (1988).

DAVISON, W.W. and R.C. BUCHANAN. Zr 02 thin films for packaging and micro-
electronics applications. Advances in Ceramics, 26 (Man F. Yan, et al., eds.)
American Ceramic Society, 513-522 (1989).
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LOPEZ, L.A., S. ELAM, and K. REED. Software concept for checking engineering designs
for conformance with codes and standards. Engineering with Computers, 5, 63-78,
(1989).

ABRAMS, D.P. and G.S. EPPERSON. Evaluation of shear strength of unreinforced brick
walls based on nondestructive measurements. Proc. Fifth Canadian Masonry
Symposium 2, University of British Columbia, June 1989, 817-826 (1989).

ABRAMS, D.P. and G.S. EPPERSON. Testing of brick masonry piers at seventy years.
Proc. Institution of Structural Engineers International Seminar on the Life of Structures:
The Role of Physical Testing, Brighton England, April 1989, 34-1 to 34-8 (1989).

EPPERSON, G.S. and D.P. ABRAMS. Evaluating lateral strength of existing unreinforced
brick piers in the laboratory. Proc. Fifth North American Masonry Conference,
University of Illinois at Urbana-Champaign, June 1990, 735-746 (1990).

CHEW, W.C., J.A. FRIEDRICH, and R. GEIGER. A multiple scattering solution for the
effective permittivity of a sphere mixture. Institute of Electronics and Electrical
Engineers Transactions on Geoscience and Remote Sensing 28:2, 207 (1990).

HEBNER, G.A., J.T. VERDEYEN, and M.J. KUSHNER. An experimental study of a
parallel plate radio frequency discharge: Measurements of the radiation temperature
and electron density. Journal of Applied Physics 63, 2226 (1989).

WONG, K.W., M.S. LEW, and A.G. WILEY. Three-D metric vision for engineering
construction. International Archive of Photogrammetry and Remote Sensing, 17:B5,
647-656, International Society for Photogrammetry and Remote Sensing, (1988).

WONG, K.W., A.G. WILEY, and M.S. LEW. GPS-guided vision systems for real-time
surveying. Journal of Surveying Engineering, 115:2, 243-251 (1989).

WONG, K.W. and M.S. LEW. Stereometric vision. Technical Papers, American Congress
on Surveying and Mapping-American Society of Photogrammetry and Remote Sensing
Convention, Denver, Colorado, March 1990, 5, 128-136 (1990).

WONG, K.W., M.S. LEW, and Y. KE. Experience with two vision systems. Proc.
International Society fo Photogrammetry and Remote Sensing Symposium on Close-
Range Photogrammetry Meets Machine Vision, 1374, 307 (1990).

WONG, K.W., Y. KE, M.S. LEW, and M.T. OBAIDAT. Three-dimensional gaging with

stereo computer vision. Proc. Society of Photo-optical Instrumentation Engineers
International Congress on Industrial Vision Metrology, Winnipeg Canada, July 1991,
1526, 17-26 (1991).
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M.S. LEW, K.W. WONG, and T.S. HUANG. Multiscale stereo matching. Proc. Eleventh
International "-nference on Pattern Recognition, The Hague, The Netherlands, August
1992, in press (1992).

MAST, J.E., H. LEE, W.C. CHEW, and J.P. MURTHA. Pulse-echo holographic techniques
for microwave subsurface NDE. Proc. Conference on NDE of Civil Structures and
Materials, Boulder, Colorado, October 1990, 177-191 (1990).

MAST, J.E., B. EDGAR, T.W. WALL, J.P. MURTHA, and H. LEE. Impulse radar
imaging: Applications to historic buildings. Proc. 1992 Fall Conference for the
American Society of Nondestructive Testing, Chicago, IL, November 1992, to be
published.

MAST, J.E., H. LEE, and J.P. MURTHA. High-resolution microwave subsurface NDE and
applications in civil engineering. International Advances in Nondestructive Testing, 17
to be published (1993).

MCKINLEY, P.K. and J.W.S. LIU. Multicast routing in bus-based computer networks.
Proc. Institute of Electronics and Electrical Engineers Computer Networking Symposium,
Washington, D. C., April 1988, 277-287 (1988).

MCKINLEY, P.K. and Y. OFEK. Resource sharing in a synchronous optical hypergraph.
Proc. Symposium on the Simulation of Computer Networks, Colorado Springs,
Colorado, August 1987, 159-169 (1987).

MCKINLEY, P.K. Multicast routing in spanning bus hypercubes. Proc. International
Conference on Parallel Processing, St. Charles, Illinois, August 1988, 204-211 (1988).

MCKINLEY, P.K. and J.W S. LIU. Multicast trees in bus-based networks. Proc. Phoenix
Conference on Computers and Communications, Scottsdale, Arizona, March 1989, 171-
177 (1989).

MCKINLEY, P.K. and J.W.S. LIU. Multicast tree construction in bus-based networks.
Association of Computing Machinery Communications 33:1, 29-42 (1990).

MCKINLEY, P.K. and J.W.S. LIU. Group communication in multichannel networks with
staircase interconnection topologies. Proc. Association of Computing Machinery Sig-
Comm 1989 Symposium Communication Architectures and Protocols, Austin, Texas,
September 1989, 170-181 (1989).

RAJAGOPALAN, B. and P.K. MCKINLEY. A token-based protocol for reliable ordered
multicast communication. Proc. Eighth Symposium on Reliable Distributed Systems,
Seattle, Washington, October 1989, 84-93 (1989).
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LONG, J.H., W.J. SIECZKOWSKI JR., E. CHOW, and E.J. CORDING. Stability analyses
for soil-nailed walls. Proc. Specialty Conference on the Design and Performance of
Earth Retaining Structures American Society of Civil Engineers, Ithaca, NY, June 1990,
676-692 (1990).

GARRETTF, JR., J.H., S.C-Y. LU, J.B. THOMPSON, and A.E. HERMAN. Applications
of artificial intelligence techniques to engineering design at the University of Illinois
at Urbana-Champaign. Proc. International Conference on Artificial Intelligence in
Engineering 1990 1, Boston, Massachusetts, July 1990, 261-280 (1990).

THOMPSON, J.B. and S.C-Y. LU. Design evolution management: A design methodology
for representing and using design rationale. Proc. Second International American
Society of Mechanical Engineers Conference on Design Theory and Methodology,
Chicago, Illinois, September 1990, 185-191 (1990).

LU, S.C-Y. and J.B. THOMPSON. A distributed artificial intelligence approach to
integrated engineering design. Proc. First International Conference on Industrial and
Engineering Applications of Artificial Intelligence and Expert Systems, Tullahoma,
Tennessee, June 1988, 438-446 (1988).

THOMPSON, J.B. and S.C-Y LU. Representing and using design rationale in concurrent
product and process design. Proc. American Society of Mechanical Engineers
Symposium on Concurrent Product and Process Design, San Francisco, California,
December 1989, 109-115 (1989).

LU, S.C-Y., S. SUBRAMANYAM, J.B. THOMPSON, and M. KLEIN. A cooperative
product development environment to realize the simultaneous engineering concept.
Proc. American Society of Mechanical Engineers International Computers in Engineering
Conference 1, Anaheim, California, June 1989, 9-18 (1989).

TOUSE, S.A., T.A. BIER, J.F. YOUNG, and R.L. BERGER. Pore structure of low
porosity DSP cement. Proc. Materials Research Society Symposium, 137 (1989).

CHEW, W.C., L. GURE, Y.M. WANG, G. OTFO, R. WAGNER, and Q.H. LIU. A
generalized recursive algorithm for wave-scattering solutions in two dimensions.
Institute of Electronics and Electrical Engineers Transactions on Microwave Theory and
Technique 40:4, 716-723 (1992).

KAPOOR, S.G., U.S. PALEKAR, and M. WAVERING. A group technology based
modular formwork system for precast concrete. Proc. Sixth Computer Aided
Production Engineering Conference, London, England, November 1990, 221-225
(1990).
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MOGHADDAM, M., E. YANNAKAKIS, and W.C. CHEW. Modeling of the subsurface
interface radar. Journal of Electromagnetic Waves and Applications, 5:1, 17-39 (1991).

PRESENTATIONS:

ANDERSON, M.W. and G.P. WIRTZ. Incorporating the sol-gel process into the
manufacture of lightweight building materials. 91' Annual Meeting and Exposition
of the American Cerainic Society, Indianapolis, Indiana, April 1989, Paper # 14-M-89.

BIGGAR, J. and C. DRY. Phosphate bonding of industrial waste. Annual Meeting,
American Ceramic Society, Indianapolis, Indiana, April 1989, Paper no. 13-T-89.

EPPERSON, G.S. and D.P. ABRAMS. Nondestructive evaluation of masonry piers.
Annual Meeting of the American Concrete Institute, Atlanta, Georgia, February
1989.

EPPERSON, G.S. and D.P. ABRAMS. Estimated and measured shear strength of brick
walls. Fifth North American Masonry Conference, University of Illinois at Urbana-
Champaign, June 1990.

GOODIN, A.C. and L.T. BOYER. Identification and measurement technologies applicable
to construction. Fourth International Symposium on Robotics and Artificial
Intelligence in Building Construction, Haifa Israel, June 1987.

WONG, K.W., M.S. LEW, and A.G. WILEY. Three-d metric vision for engineering
construction. Sixteenth International Congress of Photogrammetry and Remote
Sensing, Kyoto Japan, July 1988.

WONG, K.W., A.G. WILEY, and M.S. LEW. GPS-guided vision systems for real-time
surveying. 1988 American Society of Civil Engineers Specialty Conference on GPS
88 - Engineering Applications of GPS Satellite Surveying Technology, Nasheville,
Tennessee, May 1988.

W.H. WEEDON, J.E. MAST, W.C. CHEW, H. LEE, and J.P. MURTHA. Inversion of real
transient radar data using the distorted-born iterative algorithm. Institute of
Electronics and Electrical Engineers Antennaes Propagation Society International
Symposium, Chicago, IL, July 1992.

MCKINLEY, P.K. and J.W.S. LIU. Group communication in interconnected bus networks.
Phoenix Conference on Computers and Communications, Scottsdale, Arizona, March
1989.
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THOMPSON, J.B. and S.C-Y. LU. A design model to support design evolution
management. American Association of Artificial Intelligence-90 Workshop on
Concurrent Engineering, Boston. Massachusetts, July-August 1990.

KAPOOR, S.G. and M.D. WAVERING. A robotic assembly cell for prescast reinforcement
cages. Sixth International Symposium on Automation and Robotics in Construction,
San Francisco, California, June 1989.

CHEW, W.C., B. ANDERSON, E. YANNAKAKIS, M. MOGHADDIA,, and Q.H LIU.
Computation of transient electromagnetic waves in inhomogeneous media. Radio
Science, International Union of Radio Sciences (URSI) Symposium of
Electromagnetic Theory, Stockolm Sweden, August 1989.

* expected completion date.
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